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(57) ABSTRACT

The mvention relates to a method of setting the ball travel of
a valve-closing body, designed as valve ball, of a control valve
of a hydraulic valve-lash-adjusting element which has a
plunger with a plunger head and a central bore, a valve seat
being provided at the outer end of this central bore, this valve
seat being controlled by a valve ball, the ball travel of which
1s limited by a valve cap which has a cap flange and a cap base,
the cap tlange resting with 1ts bearing surface on a base of a
recess ol the plunger head, and a stop of the cap base serving
as a travel limit for the valve ball.

2 Claims, 3 Drawing Sheets
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METHOD OF SETTING THE BALL TRAVEL
OF A VALVE-LASH-ADJUSTING ELEMENT

FIELD OF THE INVENTION

The mvention relates to a method of setting the ball travel
ol a valve-closing body, designed as valve ball, of a control
valve of a hydraulic valve-lash-adjusting element which has a
plunger with a plunger head and a central bore 1n the same, a
valve seat being provided at the outer end of this central bore,
this valve seat being controlled by a valve ball, the ball travel
of which 1s limited by a valve can which has a cap flange and
a cap base, the cap tlange resting with its bearing surface on a
base of arecess of the plunger head, and a stop of the cap base
serving as a travel limit for the valve ball.

BACKGROUND OF THE INVENTION

Known valve-lash-adjusting elements, which may be
designed as a standard, free-ball or reverse-spring version,
have, inter alia, a plunger, with a plunger head which has a
central bore, on the outer end of which the valve seat of a
control valve 1s provided, this valve seat being controlled by
a valve ball, the ball travel of which 1s limited by a valve cap
which has a cap flange and a cap base, the cap flange resting
with 1ts bearing surface on a recess of the plunger head, and
the 1nside of the valve ball serving as a stop surface.

Such valve-lash-adjusting elements have the disadvantage
that, due to process-related production tolerances which can-
not be narrowed further, considerable spread of the ball travel
occurs and, as a consequence thereol, corresponding pre-
travel losses of the valve-lash-adjusting elements occur.
These have a varying effect depending on the tolerance zone
position of the ball travel during cold starting or 1n the high-
temperature phase of the mternal combustion engine. During,
the cold starting, average to large ball travel i1s desired, and
small to average ball travel 1s desired 1n the high-temperature
phase. Accordingly, closely toleranced, average ball travel 1s
the 1deal compromise.

OBJECT OF THE INVENTION

The object of the invention 1s therefore to specily a method
with which, 1n a hydraulic valve-lash-adjusting element,
closely toleranced ball travel can be set using existing com-
ponents with little outlay 1n terms of construction.

DESCRIPTION OF THE INVENTION

The method of the invention for setting the ball travel of a
valve-closing body, designed as valve ball, of a control valve
of a hydraulic valve-lash-adjusting element which has a
plunger with a plunger head and a central bore 1n the same, a
valve seat being provided at the outer end of this central bore,
this valve seat being controlled by a valve ball, the ball travel
of which 1s limited by a valve cap which has a cap flange and
a cap base, the cap tlange resting with its bearing surface on a
base of arecess of the plunger head, and a stop of the cap base
serving as a travel limit for the valve ball, comprises measur-
ing an 1mnternal depth dimension (a) of the valve cap, extend-
ing this internal depth dimension (a) from the bearing surface
of the cap flange up to the stop of the cap base, and lying a
projecting dimension (b) of a measuring ball, in the valve
seat, relative to the base of the recess has been measured,
determinating a calculated value of the ball travel (c=a-c),
and selective, a matched valve ball having the ball diameter
required for the desired ball travel from a number of valve
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2

balls of different, known diameter and fitting the same
together with the measured plunger and the measured valve
cap.

The measuring of the projecting dimension of the measur-
ing ball records the tolerances of the recess and of the valve
seat, whereas the internal depth dimension takes into account
the tolerances of the valve cap, before these components are
joined together. The two measured values enable calculated
ball travel to be determined, the deviation of which from the
desired ball travel produces the required diameter of the valve
ball to be fitted. In this way, the components to be matched are
determined before their assembly. Subsequent imspection of
the ball travel 1n the assembled state 1s thus unnecessary.

An alternative method of setting the desired value of the
ball travel of the valve ball of a control valve of a valve-lash-
adjusting element consists 1n the fact that the actual value of
the ball travel of a control valve fitted together with any
desired valve ball and any desired valve cap 1s measured and
1s set to 1ts desired value by subsequently pressing the valve
cap.

The advantage of this solution over the first solution con-
s1sts 1n the fact that 1t 1s not necessary to keep measured valve
balls 1n stock and that the sequence of the measuring turns out
to be simpler overall.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features of the mvention follow from the descrip-
tion below and the drawings, in which an exemplary embodi-
ment of the mvention 1s schematically shown.

In the drawings:

FIG. 1 shows a longitudinal section through a standard
version ol a hydraulic valve-lash-adjusting element, having a
plunger on whose plunger head a control valve 1s arranged,
and having a depth dimension of a valve cap, a projecting
dimension of a measuring ball, and ball travel of the same
calculated therefrom:;

FIG. 2 shows a longitudinal section through a measured
valve cap with 1ts internal depth dimension;

FIG. 3 shows the plunger with plunger head according to
FIG. 1, but with a measuring ball arranged 1n a valve seat 1n
measuring position and with its projecting dimension;

FIG. 4 shows a longitudinal section as 1n FIG. 1, but with
measured ball travel of any desired valve ball.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a longitudinal section through a hydraulic
valve-lash-adjusting element 1n standard design, having a
plunger 1 which has a plunger head 2 with a central bore 3.
The latter, at its outer end 4, has a valve seat 5, which 1s
controlled by a valve ball 6 of a control valve 7.

The control valve 7 has a valve cap 8, which has a cap
flange 9 with a bearing surface 10 and a cap base 11 with a
subsequent-pressing hollow 18, the mner surface of which
serves as a stop 12 for the valve ball 6. The bearing surface 10
rests 1n a recess 13 of the plunger head 2 on a base 17
designated 1n FIG. 3 and 1s centered at the edge 14 of this
recess 13. Since the edge 14 of the recess 13 1s drawn 1n
slightly and the valve cap 8 1s designed to be spring-mounted,
the latter 1s clipped 1n position 1n the recess 13 during assem-
bly.

The stop 12 serves as a travel limit for the valve ball 6 and
as a guide and support for a ball spring 15. The latter, in the
standard version of the control valve 7 present here, loads the
valve ball 6 in the direction of the valve seat 5.
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The outside of the stop 12 1s designed as a subsequent-
pressing hollow 18, the function of which will be described
below with reference to FIG. 4.

An internal depth dimension a between the bearing surface
10 and the stop 12 of the valve cap 8 and a projecting dimen-
s1ion b of the measuring ball 16 relative to the base 17 of the
recess 13 result in calculated ball travel ¢ as the difference
between a and b.

Shown 1n FIG. 2 1s an enlarged longitudinal section of the
valve cap 8, with the cap flange 9 and 1ts bearing surface 10
and with the cap base 11 and 1ts stop 12. The internal depth
dimension a 1s established by the distance between the bear-
ing surface 10 and the stop 12 of the valve cap 8.

FIG. 3 shows the plunger 1 with the plunger head 2, which
has the central bore 3 with the valve seat 5, 1n which the
measuring ball 16 lies. In addition, the recess 13 with 1ts edge
14 and 1ts base 17 are shown, the latter being the reference
surface for the projecting dimension b of the measuring ball
16.

The method according to the invention, according to
method claim 1, functions as follows:

First of all the internal depth dimension a of any desired
valve cap 8 and the projecting dimension b of a measuring ball
16 in any desired plunger 1 are measured. The difference
between the measured valves a—b results in the calculated ball
travel c. As a rule, the latter will deviate from the desired ball
travel. The difterence between the calculated ball travel ¢ and
the desired ball travel determines the deviation of the diam-
eter of the valve ball 6 to be matched tfrom the diameter of the

measuring ball 16 in order to achieve the desired travel of the
valve ball 6.

A longitudinal section through a standard version of a
hydraulic valve-lash-adjusting element according to FIG. 1 1s
shown 1n FIG. 4. Since the reference numerals of FIGS. 4 and
1 correspond, reference 1s made to the description of FIG. 1.
However, the valve ball 6 1s any desired valve ball and the ball
travel d 1s a measured or corrected ball travel.

The desired travel of the valve ball 6 1s achieved by subse-
quently pressing the valve cap 8, the material of which per-
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mits permanent deformation. A suitable tool for the subse-
quent pressing 1s applied in the subsequent-pressing hollow
18. The actual travel of the valve ball 6 1s measured or checked
before and after the deformation of the valve cap 8.

The invention claimed 1s:

1. A method of setting the ball travel of a valve-closing
body, designed as valve ball, of a control valve of a hydraulic
valve-lash-adjusting element which has a plunger with a
plunger head and a central bore 1n the same, a valve seat being
provided at the outer end of this central bore, this valve seat
being controlled by a valve ball, the ball travel of which 1s
limited by a valve cap which has a cap flange and a cap base,
the cap flange resting with 1ts bearing surface on a base of a
recess of the plunger head, and a stop of the cap base serving
as a travel limit for the valve ball, comprising measuring an
internal depth dimension (a) of the valve cap, extending this
internal depth dimension (a) from the bearing surface of the
cap tlange up to the stop of the cap base, and lying a projecting
dimension (b) of a measuring ball, 1n the valve seat, relative to
the base of the recess has been measured, determinming a
calculated value of the ball travel (c=a-c), and selective, a
matched valve ball having the ball diameter required for the
desired ball travel from a number of valve balls of different,
known diameter and fitting the same together with the mea-
sured plunger and the measured valve cap.

2. A method of setting the bail travel of a valve-closing
body, designed as valve ball of a control valve of a hydraulic
valve-lash-adjusting element which has a plunger with a
plunger head and a central bore 1n the same, a valve seat being
provided at the outer end of this central bore, this valve seat
being controlled by a valve ball, the ball travel of which 1s
limited by a valve cap which has a cap flange and a cap base,
the cap tlange resting with 1ts bearing surface on a base of a
recess ol the plunger head, and a stop of the cap base serving
as a travel limit for the valve ball comprising measuring the
actual value of the ball travel of the control valve fitted
together with any desired valve ball and any desired valve cap
and then pressing the valve cap to set 1ts desired value.
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